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TOKYO METROPOLITAN COLLEGE, MANAGEMENT AND INFORMATION $*$
:
$\mathrm{L}\mathrm{U}$ ( . )
1
$I$ $P=P(x, \partial)$ $P(x, \partial)f(x)=g(x)$
$f(X)$ $I$ $\{b_{\mu}(x)\}$ $c_{\mu}$ $f(x) \approx\sum_{\mu}c_{\mu}b_{\mu}(x)$
$I$ $\{t_{\nu}(X)\}$ $\langle t_{\nu}(x), P(x, \partial)f(x)\rangle_{l}=\langle t_{\nu}(x), g(x)\rangle_{I}$
$\sum_{\nu}K_{\nu,\mu}c_{\mu}=d_{\nu}$ $K_{\nu,\mu}\equiv\langle t_{\nu}(x),$ $P(x, \partial)b_{\mu}(x))_{I},$ $d_{\nu}\equiv\langle t_{\nu}(x), g(x)\rangle_{I}$ $K$
$Kc=d$
2
$I=I^{(1)}\mathrm{x}I^{(2)}$ , $x=(x^{(1)}, x^{(2)})$ ,
Separable( ,i $.\mathrm{e}$ . ) $P(x, \partial)\equiv P^{(1)}(x^{(1)}, \partial_{x}(1))+P^{(2)}(x^{(2)}, \partial_{x}(2))$
$I$ $P(x, \partial)f(x)=g(x)$ $f(x)$ :
$b_{\mu}(x)\equiv b_{\mu 1}^{(1)}(x^{(1)})b_{\mu 2}^{(2)}(x^{(2)})$ , $c\equiv c\mu(\mu_{1},\mu_{2})$ ,
$f(x) \approx\sum_{\mu}cb(\mu\mu x)=\sum_{(\mu_{1\prime}\mu_{2})}c_{(\mu_{1},\mu_{2})}b_{\mu 1}^{(1)}(x^{(1)})b_{\mu 2}^{(2)}(x^{(2)})$
$t_{\nu}(x)\equiv t_{\nu_{1}}^{(1)}(x^{(1)})t_{\nu_{2}}^{(2)}(x^{(2)})$ : $\langle t_{\nu}, Pf\rangle_{I}=\langle t_{\nu},$ $g)_{I}$
$\sum_{(\mu_{1\prime}\mu_{2})}\{K_{\nu}^{(}\}_{\mathrm{I}\mathrm{I}}^{)}$, A $\nu_{2},\mu_{2}\nu(2)+1(1_{11}^{)},$ $K_{\nu_{2},\mu_{2}}^{(2)}\}_{C_{(\mu_{1},\mu_{2})}}=d_{(\nu_{1\prime}\nu_{2}\rangle}$ .
:
$K_{\nu_{1},\mu_{1}}^{(1)}\equiv\langle t_{\nu_{1}}^{(1)},P^{(1)}b_{\mu_{1}}^{(1)}\rangle_{I^{(1)}},$ $M_{\nu_{1},\mu_{1}}^{(1)}\equiv\langle t_{\nu_{1}}^{(1)}, b_{\mu 1}^{(1)}\rangle_{I(1)}$ ,






Separable $A_{\nu,\mu}\equiv K_{\nu_{1},\mu_{1}}^{(1)}M_{\nu_{2},\mu 2}^{(2)}+M_{\nu_{1},\mu_{1}}^{(1)}K_{\nu_{2},\mu_{2}}^{(2)}$ $\sum_{\mu}A_{\nu,\mu}c_{\mu}=$
$d_{\nu}$ $A$ $\otimes$
$A\equiv K^{(1)}\otimes M^{(2)}+M^{(1)}\otimes K^{(2)}$ $(K^{(1)}, M^{(1)}),(K^{(2)}, M^{(2)})$ -
non-defective( ) : $W^{(\cdot)^{T}}K^{(\cdot)}U^{(\cdot)}=$
$\Lambda^{(\cdot)}$ , W$($ . $)$ TM$($ . $)U\text{ }$ =E $W^{T}\equiv W^{(1)^{T}}\otimes W^{(2)^{T}}$ , $U\equiv U^{(1)}\otimes U^{(2)}$ $W^{T}AU$
:





$\Lambda_{\nu,\mu}=\Lambda_{(\nu_{1},\nu_{2}),(\mu_{1},\mu_{2})}=\delta_{\nu_{1\prime}\mu 1}\delta_{\nu_{2},\mu 2}\mathrm{x}(\lambda_{\nu_{1}}^{(1)}+\lambda_{\nu_{2}}^{(2)})=\delta_{\nu,\mu}\mathrm{x}(\lambda_{\nu_{1}}^{(1)}+\lambda_{\nu_{2}}^{(2)})$ .
$Ac=d$ $\Lambda U^{-1}c=(W^{T}AU)U^{-1}c=W^{T}d$ $c=U\Lambda^{-1}W^{T}d$ ,
$c=(U^{(1)}\otimes U^{(2)})\Lambda^{-1}(W^{(1)T}\otimes W^{(2)T})d$ .
$d$ $c$ :
$d_{\eta}’’=(W^{T}d)_{\eta}= \sum_{\nu}W_{\nu,\eta}d_{\nu}=\sum_{(\nu_{1\prime}\nu_{2})}W_{\nu_{1},\eta 1}^{(1)}W_{\nu_{2},\eta 2}^{(2)}d_{(\nu_{1},\nu_{2})}=\sum_{\nu_{2}}W_{\nu_{2},\eta_{2}}^{(2)}(\sum_{\nu_{1}}W_{\nu_{1},\eta_{1}}^{(1)}d_{(\nu_{1},\nu_{2})})$
,
$c_{\eta}’’=(\Lambda^{-1}d’’)_{\eta}=\Lambda_{\eta,\eta}^{-1}d_{\eta}’’=(\lambda_{\eta 1}^{(1)}+\lambda_{\eta 2}^{(2)})^{-1}d_{(\eta_{1},\eta_{2})}’’$ ,
$c_{\mu}=(Uc’’)_{\mu}= \sum_{\eta}U_{\mu,\eta}c_{\eta}’’=\sum_{(\eta_{1},\eta_{2})}U_{\mu_{1},\eta_{1}}^{(1)}U_{\mu_{2},\eta 2}^{(2)}c_{(\eta_{1},\eta_{2})}’’=\sum_{\eta 2}U_{\mu_{2},\eta 2}^{(2)}(\sum_{\eta_{1}}U_{\mu_{1},\eta 1}^{(1)}c_{(\eta_{1\prime}\eta_{2})}’’)$
,
:
STEP-I: $d_{(\nu_{2},\eta_{1})}’ \Leftarrow\sum_{\nu_{1}}d(\nu_{1},\nu_{2})W^{(1)}\nu_{1},\eta_{1}$ ’ $d_{(\eta_{1},\eta_{2})}^{JJ} \Leftarrow\sum_{\nu_{2}}d_{(\nu_{2},\eta_{1})}’W_{\nu_{2},\eta_{2}}^{(2)}$ .
STEP-2: $c_{(\eta_{1},\eta_{2})}’’\Leftarrow(\lambda_{\eta_{1}}^{(1)}+\lambda_{\eta_{2}}^{(2)})^{-1}d_{(\eta_{1},\eta_{1})}’’$ .
STEP-3: $c_{(\eta_{2},\mu_{1})}’ \Leftarrow\sum_{\eta_{1}}c_{(\eta_{1\prime}\eta_{2})}’’(U^{(1)T})_{\eta_{1},\mu 1}$ , $c_{(\mu_{1},\mu_{2})} \Leftarrow\sum_{\eta_{2}}c_{(\eta_{2_{1}}\mu_{1})}’(U^{(2)T})_{\eta_{2\prime}\mu 2}$ .
[ $d_{\nu}=$ $d(\nu_{1},\nu_{2})$ $c=c\mu(\mu_{1},\mu_{2})$
3
$I=I^{(1)}\mathrm{x}I^{(2)}\mathrm{x}I^{(3)}$ , $x=(x^{(1)}, x^{(2)}, x^{(3)})$ ,
Separable : $P(x, \partial)\equiv P^{(1)}+P^{(2)}+P^{(3)}$ : $I$
$:P(x, \partial)f(x)=g(x)$ :b\mu (x) $=b_{\mu 1}^{(1)}b_{\mu 2}^{(2)}b_{\mu \mathrm{a}}^{(3)}$ :
$f(x) \approx\sum_{\mu}c_{\mu}b_{\mu}=\sum_{(\mu_{1},\mu_{2\prime}\mu \mathrm{s})}c_{(\mu_{1},\mu_{2},\mu_{3})}b_{\mu_{1}}^{(1)}b_{\mu 2}^{(2)}b_{\mu_{3}}^{(3)}$
$t_{\nu}=t_{\nu_{1}}^{(1)}t_{\nu_{2}}^{(2)}t_{\nu_{3}}^{(3)}$ ($t_{\nu},$ $Pf\rangle_{I}=\langle t_{\nu}, g\rangle_{l}$
$\sum_{(\mu_{1},\mu_{2},\mu_{3})}\{K_{\nu_{1},\mu_{1}}^{(1)}M_{\nu_{2},\mu 2}^{(2)}M_{\nu_{3},\mu \mathrm{s}}^{(3)}+M_{\nu_{1},\mu_{1}}^{(1)}K_{\nu_{2},\mu 2}^{(2)}M_{\nu_{3},\mu 3}^{(3)}+M_{\nu_{1},\mu_{1}}^{(1)}M_{\nu_{2},\mu_{2}}^{(2)}K_{\nu s,\mu 3}^{(3)}\}c_{(\mu_{1},\mu_{2},\mu \mathrm{a})}=d_{(\nu_{1},\nu_{2},\mu \mathrm{a})}$
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$K_{\nu_{1},\mu 1}^{(1)}\equiv\langle t_{\nu_{1}}^{(1)}, P^{(1)}b_{\mu 1}^{(1)}\rangle_{I^{(1)}},$ $M_{\nu_{1},\mu_{1}}^{(1)}\equiv\langle t_{\nu_{1}}^{(1)}, b_{\mu 1}^{(1)}\rangle_{I^{(1)}}$ ,
$K_{\nu_{2},\mu 2}^{(2)}\equiv\langle t_{\nu_{2}}^{(2)}, P^{(2)}b_{\mu 2}^{(2)}\rangle_{I^{(2)}},$ $M_{\nu_{2},\mu 2}^{(2)}\equiv\langle t_{\nu_{2}}^{(2)}, b_{\mu 2}^{(2)}\rangle_{I^{(2)}}$ ,
$K_{\nu_{3},\mu 3}^{(3)}\equiv\langle t_{\nu_{3}}^{(3)}, P^{(3)}b_{\mu 3}^{(3)}\rangle_{I^{(3)}},$ $M_{\nu_{3},\mu \mathrm{s}}^{(3)}\equiv\langle t_{\nu_{3}}^{(3)}, b_{\mu 3}^{(3)}\rangle_{I^{(3)}}$ ,
$d_{\nu}\equiv\langle t_{\nu}(x), g(x)\rangle_{I}$ .
Separable $A_{\nu,\mu}\equiv K_{\nu_{1,l1}}^{(1)}M_{\nu_{2},\mu 2}^{(2)}M_{\nu_{3,O3}}^{(3)}+K_{\nu_{1},\mu 1}^{(1)}K_{\nu_{2},\mu 2}^{(2)}M_{\nu_{3},\mu 3}^{(3)}+M_{\nu_{1},\mu_{1}}^{(1)}M_{\nu_{2},\mu \mathfrak{g}}^{(2)}K_{\nu_{3},\mu \mathrm{a}}^{(3)}$
$\sum_{\mu}A_{\nu,\mu}c_{\mu}=d_{\nu}$ $A$
$A\equiv K^{(1)}\otimes M^{(2)}\otimes M^{(3)}+M^{(1)}\otimes K^{(2)}\otimes M^{(3)}+M^{(1)}\otimes M^{(2)}\otimes K^{(3)}$
.
: $(K^{(1)}, M^{(1)}),$ $(K^{(2)}, M^{(2)}),$ $(K^{(3)}, M^{(3)})$
non-defective( ) :
$W^{(\cdot)^{T}}K^{(\cdot)}U^{(\cdot)}=\Lambda^{(\cdot)},$ $W^{(\cdot)^{T}}M^{(\cdot)}U^{(\cdot)}=E^{(\cdot)}$
$(K^{(\cdot)}, M^{(\cdot)})\Rightarrow(U^{(\cdot)}, W^{(\cdot)}, \Lambda^{(\cdot)})$
$W^{T}\equiv W^{(1)^{T}}\otimes W^{(2)^{T}}\otimes W^{(3)^{\mathrm{Z}^{\tau}}}$ , $U\equiv U^{(1)}\otimes U^{(2)}\otimes U^{(3)}$ $W,U$
$A$ $W^{T}AU=\Lambda^{(1)}\otimes E^{(2)}\otimes E^{(3)}+E^{(1)}\otimes\Lambda^{(2)}\otimes E^{(3)}+E^{(1)}\otimes E^{(2)}\otimes\Lambda^{(3)}$
A $\Lambda=\Lambda\nu,\mu(\nu_{1},\nu_{2},\nu_{3}),(\mu_{1},\mu_{2},\mu_{3})=\delta_{\nu,\mu}\mathrm{x}(\lambda_{\nu_{1}}^{(1)}+\lambda_{\nu_{2}}^{(2)}+\lambda_{\nu_{3}}^{(3)})$
$Ac=d$ $\Lambda U^{-1}c=(W^{T}AU)U^{-1}c=W^{T}d$ $c=U\Lambda^{-1}W^{T}d$
$c=(U^{(1)}\otimes U^{(2)}\otimes U^{(3)})\Lambda^{-1}(W^{(1)T}\otimes W^{(2)T}\otimes W^{(3)T})d$
$d$ $c$ :
$d_{\eta}’’’== \sum_{\nu_{3}}^{(W^{T}d)_{\eta}=}W_{\nu_{3},\eta \mathrm{s}}^{(3)}(\sum_{\nu_{2}}W_{\nu_{2},\eta 2}^{(2)}(\sum_{\nu_{1}}^{\sum_{\nu_{3})}W_{\nu_{1},\eta 1}^{(1)}W_{\nu_{2},\eta 2}^{(2)}W_{\nu_{3},\eta 3}^{(3)}d_{(\nu_{1},\nu_{2},\nu_{3})}}\Sigma W_{\eta,\nu}^{T}d_{\nu}\nu=\Sigma W_{\nu,\eta}d_{\nu}=W_{\nu_{1},\eta_{1}}^{(1)}d_{(\nu_{1},\nu_{2},\nu_{3})}\nu(\nu_{1},))\nu_{2,}$
.
$c_{\eta}’’’=(\Lambda^{-1}d’’’)_{\eta}=\Lambda_{\eta,\eta}^{-1}d_{\eta}’’’=(\lambda_{\eta 1}^{(1)}+\lambda_{\eta \mathrm{z}}^{(2)}+\lambda_{\eta \mathrm{a}}^{(3)})^{-1}d_{(\acute{\eta}_{1},\eta_{2},\eta \mathrm{a})}’’$ .
$c_{\mu}=(Uc’’’)_{\mu}=\Sigma U_{\mu,\eta}c_{\eta}’’’=\Sigma U_{\mu_{1},\eta_{1}}^{(1)}U_{\mu_{2},\eta_{2}}^{(2)}U_{\mu_{3},\eta 3}^{(3)}c_{(\eta_{1},\eta_{2\prime}\eta \mathrm{s})}’’$
’
$\eta$ $(\eta_{1\prime}\eta_{2}\eta_{3})$
$= \sum_{\eta \mathrm{s}}U_{\mu_{3},\eta \mathrm{s}}^{(3)}(\sum_{\eta 2}U_{\mu_{2},\eta_{2}}^{(2)}(\sum_{\eta_{1}}U_{\mu_{1},\eta 1}^{(1)}c_{(\eta_{1\prime}\eta_{2})}’’))$
.













$c_{(\eta_{2},\eta_{3},\mu_{1})}’’ \Leftarrow\sum_{\eta 1}c_{(\eta_{1},\eta_{2},\eta_{3})}’’’(U^{(1)T})_{\eta_{1,}\mu 1}$
,
$c_{(\eta \mathrm{s},\mu_{1},\mu_{2})}’ \Leftarrow\sum_{\eta_{2}}c_{(\eta_{2},\eta_{3\prime}\mu_{1}\rangle}’’(U^{(2)T})_{\eta \mathrm{z},\mu 2}$
,








$d_{(\eta_{1},\eta_{2});\eta 3}’’’ \Leftarrow\sum_{\nu_{3}}d_{\nu_{3;}(\eta_{1},\eta_{2})}’’W_{\nu_{3},\eta 3}^{(3)}$
,




$c_{(\eta_{2\prime}\eta_{3});\mu 1}’’ \Leftarrow\sum_{\eta_{1}}c_{\eta 1j(\eta_{2},\eta \mathrm{s})}’’’(U^{(1)T})_{\eta_{1},\mu 1}$
,
$c_{(\eta \mathrm{a},\mu_{1})j\mu_{2}}’ \Leftarrow\sum_{\eta 2}c_{\eta 2;(\eta_{3},\mu_{1})}’’(U^{(2)T})_{\eta_{2},\mu 2}$
,
$c_{(\mu_{1\prime}\mu_{2})_{j}\mu 3} \Leftarrow\sum_{\eta \mathrm{a}}c_{\eta 3j(\mu_{1},\mu_{2})}’(U^{(3)T})_{\eta_{3},\mu \mathrm{a}}$
,
$C”=C^{\prime\prime\prime T}U^{(1)^{T}},$ $C’=C^{\prime\prime T}U^{(2)^{T}},$ $C=C^{\prime T}U^{(3)^{T}}$











$P$ $P^{(\cdot)},$ $Q^{(\cdot)}$ $x^{(\cdot)}$
$\alpha^{(\cdot,.)}$ :
$P\equiv\alpha^{(1,1)}P^{(1)}P^{(2)}+\alpha^{(1,0)}P^{(1)}Q^{(2)}+\alpha^{(0,1)}Q^{(1)}P^{(2)}+\alpha^{(0,0)}Q^{(1)}Q^{(2)}$
( :k- $2^{k}$ ) :
$K^{(\cdot)}\equiv\langle t^{(\cdot)}, P^{(\cdot)}b^{(\cdot)}\rangle I(\cdot),$ $M^{(\cdot)}\equiv\langle t^{(\cdot)}, Q^{(\cdot)}b^{(\cdot)}\rangle$ j(o
: $f(x) \approx\sum_{\mu}c_{\mu}b_{\mu}(x)$ $\langle t, Pf\rangle_{I}=\sum_{\mu}A_{\nu,\mu}c_{\mu}$
$A\equiv\alpha^{(1,1)}K^{(1)}\otimes K^{(2)}+\alpha^{(1,0)}K^{(1)}\otimes M^{(2)}+\alpha^{(0,1)}.M^{(1)}\otimes K^{(2)}+\alpha^{(0,0)}M^{(1)}\otimes M^{(2)}$ .




$Ac=d$ $c=U\Lambda\dagger W^{T}d$ Separable A
6 :
















$d_{\nu} \approx\sum_{q}w_{q}t_{\nu}(x_{q})g(x_{q})=\sum_{q}T_{\nu,q}g_{q}$ , $\{x_{q}\},\{w_{q}\}$ $I$ $w$ {





$g_{q_{2},\nu_{1}}’ \Leftarrow\sum_{q1}T_{\nu_{1},q1\mathit{9}(q_{1},q_{2})}^{(1)},$ $d_{\nu_{1},\nu_{2}} \Leftarrow\sum_{q2}T_{\nu_{2},q_{2}}^{(2)}g_{(q_{2_{1}}\nu_{1})}’$
$\ovalbox{\tt\small REJECT}$
$d_{(\nu_{1},\nu_{2,}\nu_{3})} \approx\sum_{q\mathrm{s}}T_{\nu_{3},q_{S}}^{(3)}\sum_{q2}T_{\nu_{2},q_{2}}^{(2)}\sum_{q_{1}}T_{\nu_{1},q_{1}}^{(1)}g_{(q_{1\prime}q_{2},q\mathrm{s})}=\sum_{qs}T_{\nu_{3},q_{3}}^{(3)}\sum_{q_{2}}T_{\nu_{2},q2}^{(2)}g_{(q_{2,}qs,\nu_{1})}’=\sum_{q_{3}}T_{\nu_{3_{1}}q\mathrm{a}}^{(3)}g_{q_{3},\nu_{1},\nu_{2}}’’$
. $g_{q_{2},q_{3},\nu_{1}}’ \Leftarrow\sum_{q1}T_{\nu_{1},q_{1}}^{(1)}g_{(q_{1},q_{2},qs)},$ $g_{q_{3},\nu_{1\prime}\nu_{2}}’’ \Leftarrow\sum_{q2}T_{\nu_{2},q_{2}}^{(2)}g_{(q_{2},q_{3\prime}\nu_{1})},$ $d_{\nu_{1\prime}\nu_{2},\nu_{3}} \Leftarrow\sum_{q_{3}}T_{\nu_{3},q3\mathit{9}_{(q_{3\prime}\nu_{1}.\nu_{2})}’’}^{(3)}$
$g(x)$ $d$ ,
$N_{1}Q_{1}$ , $N_{1}Q_{1}Q_{2}+N_{1}N_{2}Q_{2}$ ,
$N_{1}Q_{1}Q_{2}Q_{3}+N_{1}N_{2}Q_{2}Q_{3}+N_{1}N_{2}N_{3}Q_{3}$ $N_{1},$ $N_{2},$ $N_{3}$ ,
$Q_{1},$ $Q_{2},$ $Q\mathrm{s}$ $N_{1},$ $N_{2},$ $N_{3}$
$T^{(1)},$ $T^{(2)},$ $T^{(3)}$
$L_{1},$ $L_{2},$ $L_{3}$ $N_{1}L_{1}$ ,
$N_{1}Q_{2}L_{1}+N_{1}N_{2}L_{2}$ , $N_{1}Q_{2}Q_{3}L_{1}+N_{1}N_{2}Q_{3}L_{2}+N_{1}N_{2}N_{3}L_{3}$




Separable $P(x, \partial)f(x)=g(x)$ : $P(x, \partial)\equiv P^{(1)}(x^{(1)}, \partial_{l}(1))+P^{(2)}(x^{(2)}, \partial_{x}(2))$ .
$P^{(1)}\Rightarrow K^{(1)},$ $P^{(2)}\Rightarrow K^{(2)}$ $E^{(1)},$ $E^{(2)}$
$P$ $P\Rightarrow A\equiv K^{(1)}\otimes E^{(2)}+E^{(1)}\otimes K^{(2)}$
$K^{(1)}$ $K^{(2)}$ ( ) $W^{(\cdot)^{T}}K^{(\cdot)}U^{(\cdot)}=\Lambda^{(\cdot)},$ $W^{(\cdot)^{T}}U^{(\cdot)}=$
$E^{(\cdot)}$ $U\equiv U^{(1)}\otimes U^{(2)},$ $W\equiv W^{(1)}\otimes W^{(2)}$ , $U$ $W$ $A$
$W^{T}AU=\Lambda^{(1)}\otimes E^{(2)}+E^{(1)}\otimes\Lambda^{(2)}=\mathrm{A}$ A









$A$ $\equiv$ $\alpha^{(1,1,1)}K^{(1)}\otimes K^{(2)}\otimes K^{(3)}+\alpha^{(1,1,0)}K^{(1)}\otimes K^{(2)}\otimes M^{(3)}+\alpha^{(1,0,1)}K^{(1)}\otimes M^{(2)}\otimes K^{(3)}$
$+$ $\alpha^{(1,0,0)}K^{(1)}\otimes M^{(2)}\otimes M^{(3)}+\alpha^{(0,1,1)}M^{(1)}\otimes K^{(2)}\otimes K^{(3)}+\alpha^{(0,1,0)}M^{(1)}\otimes K^{(2)}\otimes M^{(3)}$




Dirichlet ( 1 )
0 Dirichlet
$\mathrm{L}\mathrm{U}$
( CPU intel $\mathrm{C}\mathrm{e}\mathrm{l}\mathrm{e}\mathrm{r}\mathrm{o}\mathrm{n}\mathrm{l}.7\mathrm{G}\mathrm{H}\mathrm{z},$ $\mathrm{P}4$-WiUamette core,
2nd cache $128\mathrm{K}\mathrm{B}$ $\mathrm{i}845\mathrm{G}$ chipset, PC2100 DDR-SDRAM IGBytes intel MKL52
Leve13 BLAS DGEMM $64\mathrm{b}\mathrm{i}\mathrm{t}$
$30\mathrm{x}30\mathrm{x}30\sim 390\mathrm{x}390\mathrm{x}390$ 10\sim 1 $.7\mathrm{G}\mathrm{F}\mathrm{l}\mathrm{o}\mathrm{p}\mathrm{s}$
)
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